Summary
The efficiency of the longitudinal matching of the low energy proton beam with a double drift harmonic buncher (DDHB) depends on the correct setting of RF levels of the first and second harmonic buncher cavities and their respective phase'. The adjustment is done by means of a retractable destructive broadband probe situated in front of the Linac input. It is essentially a piece of a well matched 50 52 line intercepting the beam perpendicular to its axis ( Fig. 1) . At the beam side it is an asymmetric double strip line, forming a 1 mm gap between a highly transparent grid (90%) and a tantalum insert stopping the incoming beam on the inner conductor. One side of the line is open ended, the other smoothly tapered over a length of 30 mm into a coaxial line, continued outside the vacuum with a flexible low loss cable to observe the bunch signal on a 1.2 GHz real time oscilloscope. This signal should give the longitudinal proton density distribution and permits to optimize the bunching efficiency and to adjust the phase between the two buncher cavities to about 10 at 200 MHz. For high intensity beams the interpretation of the bunch shape requires some precaution as secondary and thermal electrons modify considerably the form of the expected signals. When measuring high intensity, especially high density beams, the protons are not the only particles to contribute to the signal received on the probe. In the case of CERN Linac 2, beam densities of several A/cm2 or MJ/cm2.s have been measured around the bunching section of the low energy beam transport system. This leads within a few ps to very high temperatures and an important electron emission, eventually melting the measuring devices. The bias, normally applied to retract secondary and thermal electrons escaping from the inner conductor, causes electrons produced on the aperture defining grid to reach the inner conductor within less than one nanosecond after the real bunch signal. This results in a negative signal between bunches and disturbed bunch forms (negative blacklash) already for medium intensity beams ("50 mA). If the bias is reversed one observes as expected a long decay of the bunch signal caused by the thermal electrons emitted from the hot parts of the inner conductor, hit by the center of the beam (Fig. 2) . 2245 unfortunately limited longitudinal space in front of the probe is being investigated.
Design Criteria of the Broadband Probe

General
Results of Measurements
The two purposes of the measurements were: i) to study the bunching efficiency by measuring the longitudinal particle distribution as a function of the two buncher voltages for all operational intensities, and ii) to adjust the correct phase between the two buncher cavities and see the influence of phase errors.
At medium and high intensities there are some inconveniences concerning the analysis of the true bunch form, as described before. But the important adjustment of the phase between the two buncher cavities can already be done at rather low beam currents as it remains valid for higher intensities provided that the signal obtained with the probe is sufficient for the vertical sensitivity of the scope.
Procedure
The signal obtained with only the 200 MHz cavity (Fig. 3a) is centered between bunches obtained with only the 400 MHz buncher (Fig. 3b) Misadjustments of a few degrees give immediately a Vert: noticeable change in the bunch signal, but it is interesting to note that for phase errors as high as ±200 a lV/ still important amount of particles remains near the div. center of the bunch (Fig. 4 compared with computations) . This is confirmed in practice by the fact that the accelerated beam intensity drops only by a few percent, and a change in emittance or energy distribution is not perceptible with the instrumentation available at the 50 MeV output. This proves the broadband bunch probe to .5V/ be a useful instrument for optimizing the performance of div. Linac 2. The DDHB turns out to be a less critical element than thought initially. 
